Buccoadhesive films for once-a-day administration of rivastigmine: systematic formulation development and pharmacokinetic evaluation.
Rivastigmine, an anti-Alzheimer's drug, suffers from major predicaments like low oral bioavailability, severe GI adverse effects related to rapid fluctuations in drug plasma levels, and high frequency of dosing. The present investigation aims at developing buccoadhesive films capable of delivering the drug in vivo in a sustained manner. Augmentation of drug bioavailability by the avoidance of first-pass effect through the buccal route and reduction in GI side effects would be other key advantages of this system. Buccoadhesive films of rivastigmine were systematically designed and evaluated for in vitro drug release, ex vivo buccal permeation and ex vivo buccoadhesive strength. Optimal composition of the polymer blends was rationally chosen using a central composite design and overlay plot. In vivo pharmacokinetic studies were carried out in rabbits, and attempts were made to establish in vitro/ in vivo correlations (IVIVC). Besides possessing the requisite drug release regulation, the optimized formulation exhibited excellent buccoadhesion, and buccal permeation. Pharmacokinetic studies indicated extension of plasma drug levels and level A of IVIVC was successfully established. Excellent buccal bioadhesion and transmucosal permeation, coupled with drug release control, ratify the potential of the optimized formulation to deliver the drug in a controlled and site-specific manner. Successful establishment of IVIVC substantiated the judicious choice of in vitro dissolution media for simulating the in vivo conditions. Besides unraveling the polymer synergism, the study helped in developing an optimal once-a-day buccoadhesive drug delivery system exhibiting excellent trans-buccal permeation and buccoadhesive characteristics with improved bioavailability potential.